The high prevalence of overweight and obesity threatens the health and safety of the fire service. Healthcare professionals may play an important role in helping firefighters achieve a healthy weight by providing weight loss counseling to at-risk firefighters. This study characterizes the impact of healthcare professional weight loss advice on firefighter weight perceptions and weight loss behaviors among overweight and obese male firefighters.
Introduction
M ore than 75% of firefighters are overweight or obese. 1 The high prevalence of overweight and obesity contributes to approximately 70,000 line-of-duty injuries and 100 fatalities annually in the U.S. 2, 3 Nearly 70% of overweight firefighters underestimate their current weight status, 4 and more than half do not view themselves as overweight. 5 Consequently, many overweight firefighters may not recognize the need to lose weight. Overweight individuals with accurate weight perceptions are more likely to initiate weight loss behaviors. 6 In the general population, physician weight counseling increases the accuracy of patient weight perceptions, 7, 8 understanding of obesity risk, 9 and appreciation for the benefits of weight loss. 9 Healthcare professionals, therefore, have a responsibility to inform overweight firefighters about their weight and provide resources to assist firefighters achieve a healthy weight.
Our previous research found healthcare professionals provide weight advice to only 48% of obese and 12% of overweight firefighters. 10 Healthcare professional weight advice is associated with increased readiness to lose weight, intentions to improve diet and physical activity, 7, 9 and weight loss attempts. 6, 8, 11 However, results from the general population may not be generalizable to firefighters. This study characterizes the impact of healthcare professional weight loss advice on weight perceptions and weight loss behaviors of overweight and obese male firefighters.
Methods

Study Sample
This study used data from the Fuel 2 Fight (F2F) study (2011) (2012) . A description of the F2F design and methods has been published. 12 Briefly, firefighters were recruited from 20 departments representing urban and rural communities across 14 U.S. states or territories. Trained data collectors traveled to fire departments to conduct assessments. All firefighters present at the time of assessments were invited to participate, with 494% of the firefighters agreeing to participate. F2F was approved by ethics committees at the University of Texas School of Public Health and the National Development and Research Institutes.
Measures
BMI was calculated by dividing data collector-measured weight (in kilograms) by squared height (in meters). 12 Body fat percentage, from bioelectrical impedance, 13 and waist circumference were measured following standard procedures.
14 Overweight and obesity categories were generated for BMI, waist circumference, and body fat percentage. 14, 15 Firefighters completed self-administered questionnaires assessing demographic, occupational, and medical histories. Questions regarding healthcare visits and weight loss behaviors were adapted from questions used in the general population. 16 Participants reported any weight-related advice received from a healthcare professional during the past year, their current weight status, current weight loss attempts, and recent diet or exercise changes.
Statistical Analysis
In 2013, statistical analyses were performed using Stata, version 13 at a 5% significance level. Analyses were restricted to male overweight and obese firefighters (N¼795) who visited a healthcare professional in the past year (763 of 795). Self-reported healthcare professional weight advice represented the primary exposure. Self-reported weight perceptions, intentions to lose weight, reduce caloric intake, and increase physical activity served as four unique outcomes in multilevel logistic regression models, which accounted for correlation among individuals within the same department and adjusted for confounders. To avoid incorrectly classifying lean firefighters as overweight, a secondary analysis excluded firefighters in the healthy range for both body fat percentage (o18%) and waist circumference (o94 cm). 14, 15 ORs and associated 95% CIs are reported for the relationship between healthcare professional weight loss advice and each outcome.
Results
Approximately 25% of firefighters reported receiving healthcare professional advice to lose weight in the past year (Table 1) . Older age, higher adiposity, and the presence of comorbidities were associated with firefighters recalling healthcare professional weight loss advice.
Approximately 40% of overweight and 8% of obese firefighters did not perceive themselves as overweight (data not shown). Firefighters who reported receiving healthcare professional advice to lose weight were more likely (OR¼4.78, 95% CI¼2.16, 10.57) to perceive themselves as overweight after adjusting for covariates ( Table 2 ). The association persisted after excluding 60 (8%) BMI-defined overweight firefighters with both body fat percentage and waist circumference measurements in the healthy range (OR¼4.01, 95% CI¼1.81, 8.92).
The prevalence of self-reported weight loss behaviors was high among overweight firefighters, as 65% were currently attempting to lose weight, 63% had changed their diet, and 82% were exercising to lose or maintain weight (Table 2) . In unadjusted models, healthcare professional weight advice was positively associated with firefighter attempts to lose weight (OR¼4.14, 95% CI¼2.65, 6.47), changes in diet to lose or maintain weight (OR¼2.04, 95% CI¼1.40, 2.97), and increases in physical activity to lose or maintain weight (OR¼1.77, 95% CI¼1.09, 2.89). The positive relationship observed between healthcare professional weight loss advice and each behavior persisted after adjustment for covariates; however, only the association between weight advice and weight loss attempts remained statistically significant (OR¼2.06, 95% CI¼1.25, 3.38). Exclusion of individuals with body fat percentage and waist circumference measurements in the healthy range negligibly impacted the results.
Discussion
The dangers of firefighting are compounded among overweight firefighters. In this national sample, most overweight firefighters (66%) were currently trying to lose weight through diet (63%) or exercise (82%), suggesting many are aware of the need to lose weight. Similar to general population studies, 6, 8, 11 healthcare professional weight advice was associated with moreaccurate weight perceptions and healthy weight loss behaviors in overweight and obese firefighters. Firefighters reporting advice to lose weight were four times more likely to consider themselves overweight and twice as likely to engage in weight loss attempts. Weight loss advice was not significantly associated with firefighter use of physical activity and diet to lose weight. The weak association observed between weight advice and firefighter diet and exercise behavior may be attributable to poor-quality weight advice lacking explicit diet and exercise recommendations. 9 Although research suggests BMI is an accurate measure in firefighters, 1, 17 concerns regarding BMI as a measure of adiposity exist because it does not discriminate between fat and lean mass. A sensitivity analysis, excluding BMI-defined overweight firefighters with low body fat percentage and waist circumference, did not meaningfully impact the results of this study.
Limitations
Limitations include a reliance on participant-reported data, which may be subject to bias. Further, weight counseling varies greatly with respect to patient and provider characteristics, 18, 19 but information related to weight advice frequency and quality was unavailable. Finally, the cross-sectional study design limits the ability to determine the direction of the relationship between weight advice and weight loss behavior, because firefighters engaged in weight loss activities may be more likely to recall weight loss conversations with a healthcare provider.
Conclusions
National firefighter standards recommend annual medical evaluations for career firefighters, providing healthcare professionals with an opportunity to deliver weight counseling. 20 Although healthcare professional weight advice was positively associated with firefighter weight loss behavior in this study, the role of healthcare professionals in weight loss remains controversial and the effects of weight counseling are not consistent across studies. 21, 22 Healthcare provider pessimism about the benefits of weight loss counseling likely contributes to the low prevalence of firefighters receiving weight advice. 9, 10 This study may help providers overcome these barriers and increase the consistency of weight recommendations. Frequent, higherquality weight counseling has been associated with 
Any comorbidities 125 (66) 243 (43) Depression (CESD-10Z4) 34 (19) 87 (16) Anxiety (self-reported) 18 (10) 40 (7) Smoking (past 30 days) 28 (15) 113 (20) Alcoholic intake (past 30 days) Abstinent 35 (19) 80 (14) 1 weight loss intentions and behaviors. 23 Limited research among firefighters further suggests health promotion programs should include efforts toward increasing compliance to physician-prescribed exercise plans and conducting regular health surveillance to help promote weight loss. 24, 25 Therefore, healthcare professionals should consider incorporating additional resources and follow-up appointments into their standard weight counseling practice. 
